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BLADE CLAMP ASSEMBL Y 

CROSS-REFERENCE TO RELATED APPLICATIONS 
5 [000l| The present application is a continuation-in-part of U.S. Patent Application 
Serial Number 10/368,286, filed February 18, 2003, which claims benefit under 35 
U.S.C. § 119(e) of U.S. Provisional Applications Serial Nos. 60/357,377 and 
60/357,549 filed February 15, 2002, and claims the benefit under 35 U.S.C. § 1 19(e) 
of U.S. Provisional Application Serial No. 60/418,967 filed October 16, 2002. U.S. 
10 Patent Application Serial No. 10/368,286 and U.S. Provisional Application Serial 
Nos. 60/357,377; 60/357,549 and 60/418,967 are herein incorporated by reference in 
their entirety. 

FIELD OF THE INVENTION 
15 [0002] The present invention generally relates to the field of rotary power tools 
employing rotary blades and including, but not limited to, radial arm saws, circular 
saws, miter saws, and table saws, and more particularly, to a blade clamp assembly 
for securing a rotary saw blade to the arbor of a rotary power tool without the use of 
tools. 

20 

BACKGROUND OF THE INVENTION 
[0003] Rotary power tools such as miter saws, circular saws, radial arm saws, table 
saws, and the like, employ a rotary blade or saw blade comprising a generally 
circular, planar disk having cutting teeth that is spun by a motor to cut a workpiece. 
25 The rotary blade includes a central aperture through which the blade is clamped to the 
motor output drive shaft or arbor of the rotary power tool. 

[0004] The process of removing and replacing a rotary blade is difficult and time 
consuming. Because of the forces placed on the rotary blade during the cutting 
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operation, the blade must be securely clamped to the arbor of the rotary tool. 
Typically, the arbor of the rotary tool is provided with a flange against which the 
inner surface of the rotary blade is placed. A second flange is then placed against the 
outer surface of the rotary blade, and an arbor bolt is threaded into a threaded hole in 
5 the arbor through apertures formed in the rotary blade and flanges. The arbor is then 
held stationary (e.g., by engaging a pin with the motor shaft or using a specially 
designed tool) and a wrench is used to tighten the arbor bolt within the threaded hole, 
clamping the rotary blade between the flanges. 

10 [0005] Consequently, it has long been desirable to provide a blade clamping 
assembly that allows rotary blades to be removed and replaced quickly without the 
use of tools such as wrenches or the like. However, to eliminate the use of tools, any 
such blade clamping assembly must be capable of multiplying the torque that a user is 
capable of applying by hand to providing sufficient axial or clamping force to the 

15 rotary blade to adequately secure the blade to the arbor. 

SUMMARY OF THE INVENTION 
[0006] Accordingly, the present invention is directed to a blade clamp assembly for 
retaining a rotary blade on the arbor of a rotary tool. In exemplary embodiments, 

20 the blade clamp assembly comprises a blade washer for engaging the blade to hold 
the blade on the arbor and a clamp assembly threaded into the arbor to clamp the 
blade washer against the blade. The clamp assembly includes a planetary gear 
system for transmitting torque applied to the clamp assembly to the blade washer, 
wherein the planetary gear system multiplies the torque transmitted to the blade 

25 washer so that the torque transmitted to the blade washer is greater than the torque 
applied to the clamp assembly. A lever may be extended from the clamp assembly 
for increasing the amount of torque applied to the clamp assembly by the user. 
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[0007] It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory only and are not 
necessarily restrictive of the invention as claimed. The accompanying drawings, 
which are incorporated in and constitute a part of the specification, illustrate an 
5 embodiment of the invention and together with the general description, serve to 
explain the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] The numerous advantages of the present invention may be better understood 
10 by those skilled in the art by reference to the accompanying figures in which: 

FIG. 1 is an isometric view illustrating an exemplary rotary power tool 
employing a blade clamp assembly in accordance with the present invention; 

FIG. 2 is an isometric view illustrating a blade clamp assembly in accordance 
with an exemplary embodiment of the present invention; 
15 FIG. 3 is an exploded isometric view illustrating components of the blade 

clamp assembly shown in FIG. 2; 

FIG. 4 is a cross-sectional side elevation view of the blade clamp assembly 
shown in FIG. 2; 

FIG. 5 is an isometric view illustrating a blade clamp assembly in accordance 
20 with a second exemplary embodiment of the present invention; 

FIG. 6 is an exploded isometric view illustrating components of the blade 
clamp assembly shown in FIG. 5; and 

FIG. 7 is a cross-sectional side elevation view of the blade clamp assembly 
shown in FIG. 2. 

25 

DETAILED DESCRIPTION OF THE INVENTION 
[0009] Reference will now be made in detail to the presently preferred embodiments 
of the invention, examples of which are illustrated in the accompanying drawings. 
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[0010] Referring to FIG. 1, an exemplary rotary power tool 10 employing a blade 
clamp assembly 100 in accordance with the present invention is described. The 
rotary power tool 10, in this case a radial arm saw, includes a motor assembly 20 
having an arbor 30 on which a rotary blade 40 (a rotary saw blade is illustrated) may 

5 be mounted. The arbor 30 is provided with a flange 50 (see FIGS. 8 and 10) against 
which the inner surface 60 of the rotary blade 40 is placed. The arbor is then held 
stationary (e.g., by engaging a pin with the motor shaft or the like) while the blade 
clamp assembly 100 is threaded into a threaded hole 70 formed within the arbor 20, 
clamping the rotary blade 40 against the flange 50. Preferably, the blade clamp 

10 assembly 100 multiplies the torque that a user is capable of applying by hand to 
provide sufficient axial or clamping force to the rotary blade 40 to adequately secure 
the blade 40 to the arbor 30. The blade clamp assembly 100 thus allows a rotary 
blade 40 to be affixed to the arbor 30 of a rotary power tool 10, in particular to a 
rotary cutting tool such as a hand-held circular saw, a miter saw, a table saw, a radial 

15 arm saw, or the like, without the use of hand tools such as wrenches, which are 
typically required by prior art blade clamping assemblies. Preferably, the blade 
clamp assembly 100 is well balanced and has minimal protruding surfaces. 

[0011] FIGS. 1 through 7 illustrate blade clamp assemblies 100 in accordance with 
20 exemplary embodiments of the present invention. In each embodiment, the blade 
clamp assembly 100 employs a planetary gear system 102 for multiplying the torque 
applied to clamp the rotary blade 40 to the arbor 30 of a rotary power tool (e.g., rotary 
power tool 10 shown in FIG. 1). Preferably, the blade clamp assemblies 100 are 
suitable for use with rotary blades 40 commonly used in rotary power tools such as 
25 miter saws, hand held circular saws, radial arm saws, table saws, and the like, 
employing circular saw blades. Such circular saw blades typically include a planar 
disk having cutting teeth for cutting the material of a work piece and a central 
aperture through which the blade is clamped to the arbor 30 of the rotary power tool 
10. In the embodiments illustrated herein in FIG. 1, the rotary blade 40 shown 
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comprises a circular saw blade 104 of the type having a plurality of cutting teeth 106 
arranged about a planar disk 108. This saw blade 104 is exemplary of the types of 
rotary blades 40 that may be used with the blade clamp assembly 100 of the present 
invention. Thus, the cutting teeth 106 and planar disc 106 shown are also exemplary. 
5 Nevertheless, it will be appreciated by those of ordinary skill in the art that the 
present invention is not limited to use with any particular rotary blade, and that saw 
blades suitable for use by the present invention may employ a wide variety of cutting 
teeth and disc designs depending on the shaping operation or cut to be performed by 
the rotary tool. 

10 

[0012] In the exemplary embodiments shown in FIGS. 2 through 7, the blade clamp 
assembly 100 comprises a keyed blade washer 110 for engaging the rotary blade 40 
to hold the blade 40 against the flange 50 and a clamp assembly 112 threaded into 
the threaded hole 60 formed in the arbor 30 for clamping the blade washer 110 
15 against the blade 40. The planetary gear system 102 contained within the clamp 
assembly 112 transmits torque applied to the clamp assembly 112 to the blade 
washer 110, multiplying the torque transmitted to the blade washer 110 so that the 
torque transmitted to the blade washer 110 is greater than the torque applied to the 
clamp assembly 112 by the user. 

20 

[0013] The clamp assembly 112 includes a body 114, a bolt assembly 116 retained 
within the body 1 14, a planet gear assembly 102 including a plurality of planet gears 
118 and a sun gear 120 contained within the body 114 (three planet gears are 
provided in the embodiments illustrated) and a cap 122. In the embodiments 
25 illustrated, the outer surface of the body 1 14 includes a groove or channel 124 shaped 
to provide engagement between the body 1 14 and the cap 122 via pins 126 inserted in 
apertures 128 in the cap 122 so that the pins 126 slide in the groove 124 and retain the 
cap 122 to the body 1 14 while allowing the cap 122 to rotate with respect to the body 
1 14. However, those of ordinary skill in the art will appreciate that the cap 122 may 
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be secured to the body 1 14 in other ways without departing from the scope and spirit 
of the present invention. However, the securing method used should not unduly 
interfere with rotation of the cap 122 on the body, although some interference may be 
desirable, such as frictional interference or the like, for preventing unwanted 
5 movement of the cap 122. 

[0014] The bolt assembly 116 is seated in the body 114 and includes an arbor bolt 
130 having threads 132. The arbor bolt 130 extends through an aperture 134 formed 
in the bottom 136 of the body 114 for coupling the blade clamp assembly 100 to the 

10 arbor 30 of the rotary power tool (e.g., rotary power tool 10 FIG. 1). The 
planetary gear system 102 transmits torque applied to the cap 122 to the bolt 
assembly 116 for threading the arbor bolt 130 into the threaded hole 60 formed in 
the arbor 30, multiplying the torque transmitted to the bolt assembly 116 so that the 
torque transmitted to the arbor bolt 130 is greater than the torque applied to the cap 

15 122. In exemplary embodiments, the rotary power tool 10 may include a spring 
loaded locking pin (not shown) that, when depressed by the user, engages a hole 
formed in the motor output drive shaft or arbor 30 of the rotary power tool 10 to 
lock the arbor 30 in place. In this manner, the arbor 30 is prevented from spinning 
as the cap 122 is rotated by the user for tightening or loosening the blade clamp 

20 assembly 100, thereby clamping the rotary blade 40 against the flange 50 of the 
arbor 30 or releasing the rotary blade 40 from the flange 50. 

[0015] As shown in FIGS. 2 through 7, the outer surface 138 of the bottom 136 of the 
body 1 14 is seated against the keyed surface 140 of the blade washer 1 10. The keyed 
25 surface 1 40 of the blade washer 1 1 0 includes a plurality of ridges or keys 1 42 that are 
received in corresponding slots 144 between keys 146 formed in the outer surface 138 
of the bottom 136 of the body 1 14 thereby interlocking the blade washer 1 10 and the 
body 1 14 as the blade clamp assembly 100 is tightened against the rotary blade 40. In 
this manner, seating of the keyed blade washer 110 against the rotary blade 40 
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secures the body 114 through the interaction of the keys 142 formed in the keyed 
blade washer 1 10 with the slots 144 formed in the body 114. 

[0016] In the embodiments illustrated, the planetary gear system 102 further includes 
5 a ring gear 148 formed on the inner side surface 150 of the body 114. The planet 
gears 1 18 of the planet gear assembly 102 orbit about the sun gear 120 within the ring 
gear 148. In one embodiment, shown in FIGS. 2, 3 and 4, the bolt assembly 116 
comprises a carrier 152 which includes a plurality of circumferentially spaced pins 
154 (three pins 154 are illustrated) on which the planet gears 118 rotate, while the sun 
10 gear 120 is fixedly attached to the cap 122. As the cap 122 is rotated by the user, the 
sun gear 120 rotates, turning the planet gears 1 18 and rotating the carrier 152, which 
in turn rotates the arbor bolt 130 for threading the arbor bolt 130 into the arbor 30. In 
the second embodiment shown in FIGS. 5, 6 and 7, the cap 118 functions as the 
carrier for the planet gears 118 and includes circumferentially spaced pins 156 on 
15 which the planetary gears 118 rotate. In this configuration, the sun gear 120 is 
fixedly attached to the carrier 152 which is in turn fixedly attached to the arbor bolt 
130. As the cap 122 is rotated by the user, the planet gears 1 18 are rotated turning the 
sun gear 120 and rotating the carrier 152, which in turn rotates the arbor bolt 130 for 
threading the arbor bolt 130 into the threaded hole 60 of the arbor 30. 

20 

[0017] In both embodiments, the gear teeth of the planet gears 118 are enmeshed 
between the gear teeth of the sun gear 120 and the gear teeth of the body ring gear 
148. Preferably, the planet gears 118 are rotationally connected to the pins 154 or 
156 so that the planet gears 118 rotate while orbiting between the sun gear 120 and 
25 the body ring gear 148 when the cap 122 is rotated by the user. The planet gears 118 
rotate and orbit, causing the bolt assembly 116 to rotate in the same direction as the 
cap 122, though at a slower rate. In this manner, the arbor bolt 130, which is threaded 
to the arbor 30, rotates when the cap 122 is rotated, compressing the rotary blade 40 
between the keyed blade washer 110 and the arbor flange 50 thereby securing the 
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blade 40 to the arbor 30. Alternately, when the cap 122 is rotated in the opposing 
direction, the bolt assembly 116 also rotates in the opposing direction, loosening the 
arbor bolt 130 from the arbor and unclamping the rotary blade 40 so that the blade 40 
may be released from the arbor 30. 

5 

[0018] Preferably, the size and pitch of the gear teeth of the planet gears 118, the sun 
gear 120 and the ring gear 148 are selected along with the respective diameters of the 
cap 122, the planet gears 1 18 and the body ring gear 148 to provide the desired torque 
multiplication. However, it will be appreciated by those of skill in the art that the 
10 present invention need not be limited to the configuration specifically disclosed 
herein. For example, it is contemplated that additional layers of planet gears may be 
provided without departing from the scope and spirit of the present invention. 

[0019] The planetary design of the present invention is capable of providing a large 
15 torque advantage compared to a conventional hand-tightened arbor bolt since the 
torque applied to the arbor bolt 130 by hand-tightening the cap 122 may be multiplied 
many times over that which is typically applied by a user's hand. Those of ordinary 
skill in the art will appreciate that the torque magnification factor of the present 
invention will depend upon the size of the parts, pitch diameters chosen for the parts, 
20 and the like. In the case of a conventional rotary power tool, such as rotary power 
tool 10, or the like, for example, parts may be chosen for enabling a person of 
ordinary physical strength to hand-tighten the blade clamp assembly 100 sufficiently 
to provide adequate axial force for retaining the saw blade 40 against the flange 50 of 
the arbor 30. This may be desirable because the human hand is not typically capable 
25 of applying the needed torque for sufficiently tightening a conventional hex-head- 
type blade clamp assembly without the use of hand tools, such as wrenches, or the 
like, to provide the necessary additional mechanical advantage. 
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[0020J In embodiments of the present invention, the cap 122 further includes an 
extensible lever 160 for providing additional mechanical advantage for tightening the 
blade clamp assembly 100 onto the arbor 30. In the embodiment illustrated in FIGS. 
1 through 7, the extensible lever 160 is slidably received in the cap 122 via a groove 

5 and rail assembly 162 and includes a raised portion 164 suitable for being pushed by 
a user to extend the extensible lever 160 outward from the cap 122. In this manner, 
the lever may be used to provide additional mechanical advantage for tightening and 
loosening the blade clamp assembly 100 while still providing a balanced assembly 
clamping the rotary blade 40 against the arbor 30 as the blade 40 is spun. Although 

10 an extensible lever 160 is described in the exemplary embodiments illustrated herein, 
those of ordinary skill in the art will appreciate that many other configurations for 
aiding in the rotation of the cap 122 may be provided without departing from the 
scope and intent of the present invention. For example, extensible levers 160 may be 
provided that pivot away from the cap 122, or rotate outward from the cap 122, or 

15 notches or ridges may be placed about the exterior of the cap 122 for providing 
friction against a tightening or loosening force applied by the fingers of an operator. 

[0021] In accordance with an exemplary embodiment of the present invention, to 
install a rotary blade 40 onto the arbor 30 of the rotary power tool 10, the rotary blade 

20 40 is first placed on the arbor 30 against the arbor flange 50. The keyed blade washer 
1 10 is then placed on the arbor 30 against the rotary blade 40 with ridges or keys 142 
facing outward away from the blade 40. The arbor bolt 130 of the clamp assembly 
1 12 is next threaded into the threaded hole 60 of the arbor 30 and the clamp assembly 
1 12 is spun on until the arbor bolt 130 is hand tight. As the spinning body 1 14 of the 

25 clamp assembly 112 advances against the keyed blade washer 1 10 and the keys 142 
and 146 of the washer 110 and the body 114 mesh, the body 114 of the clamp 
assembly 1 12 stops rotating. The spindle lock (not shown) of the rotary power tool is 
then engaged to prevent rotation of the arbor 30. Next, the extensible lever 160 is 
manually extended and used to rotate the cap 122, driving the cap 122 about the 
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center axis of the arbor bolt 130. The planetary gear system 102 multiplies the torque 
applied to the lever 160, causing the thread of the arbor bolt 130 to advance into the 
threaded hole 60 formed in the arbor 30 and forcing the body 1 14 against the keyed 
blade washer 110 which is in turn forced against the rotary blade 40 clamping the 
5 blade 40 between the washer 1 10 and the flange 50 of the arbor 30. After the blade 
clamp assembly 100 is tightened, the extensible lever 160 is slid back into the cap 
122. Removal of the blade clamp assembly 100 for replacing the rotary blade 40 is 
accomplished by reversing this process. 

10 [0022] It is believed that the present invention and many of its attendant advantages 
will be understood by the foregoing description, and it will be apparent that various 
changes may be made in the form, construction and arrangement of the components 
thereof without departing from the scope and spirit of the invention or without 
sacrificing all of its material advantages. The form herein before described being 

15 merely an explanatory embodiment thereof, it is the intention of the following claims 
to encompass and include such changes. 



